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COMPARISON OF NEWBORN CIRCUMCISION: MOGEN VS? GOMCO VS? 
PLASTIBELL  
?WAYNE ZHONG 
ABSTRACT  
 Circumcision of infant males has been a medical procedure that has been 
performed for thousands of years. Over the centuries, there have been multiple techniques 
that have made the procedure more efficient, safer, less painful, and easier to perform. 
The three techniques that were the most common and preferred were the Mogen, Gomco, 
and Plastibell techniques [Bailey, 2017]. This literary thesis is a retrospective study that 
looks to previously published papers to determine the preferred circumcision method. 
This analysis is not in support or in opposition to the topic of circumcision, but rather to 
promote a uniform understanding of the various techniques. The benefit of such 
standardization will provide uniform training for providers, better care for patients, and 
minimized risk of complications.  
 In this analysis, the Gomco, Mogen, and Plastibell methods are compared in terms 
of safety, pain, and provider preference. A randomized control trial determined that the 
Mogen clamp is associated with less pain and discomfort, and is safer, faster, and 
preferred by surgeons [Sinkey 2015]. Surveys from various providers show that Mogen 
clamp was the preferred method for circumcision, stating that it has many benefits: the 
instrument has only one piece, one size can be used for all patients, and it can be reused 
[Abdulwahab 2013].  Additionally, the Mogen clamp took the least amount of time to 
  v 
complete and required the fewest number of procedures for the providers to develop 
competency [Abdulwahab 2013, Bailey 2019]  
 The Mogen clamp was associated with the least amount of pain in a study 
analyzing the physiological response of a newborn. The study showed that the Mogen 
clamp had the lowest absolute and percentage change of cortisol levels [Sinkey 2015].  
Kurtis et al reported that neonates in the Mogen group, regardless of anesthesia type, had 
less physiological changes such as heart rate and respiratory rate. However, despite 
Mogen having a faster procedure time and a lower change in cortisol levels between pre 
and postoperative groups, there was no difference in the Children’s Revised Impact of 
Event Scale scores between circumcision groups [Sinkey 2015].   
 Of the three devices Mogen appears to be the best choice for circumcisions. 
However, additional research is needed to find or devise a new device to address 
shortcomings of current methods. 
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INTRODUCTION 
Male newborn circumcision is the most common procedure performed on 
newborn babies [American Academy of Pediatrics].  It is estimated that 69% to 97% of 
males in the United States are circumcised [Sinkey 2015].  
 Male circumcision is a surgical procedure that removes some, or all, of the 
foreskin from the penis that covers the glans of the penis [American Academy of 
Pediatrics, Bailey 2019]. Penis anatomy can be divided into the dorsal and ventral 
surfaces, the base, the shaft and the glans. The dorsal region contains the superficial 
dorsal vein, deep dorsal vein, dorsal artery, and dorsal nerve. This dorsal nerve is 
anesthetized during the dorsal nerve block to aid with pain control during circumcisions 
[Warees 2019]. The major components of the penis include the urethra, corpora 
cavernosa, corpus spongiosum, glans, and the foreskin [Warees 2019].   
The urethra is the duct that allows urine to pass from the bladder outside. There 
are two corpora cavernosa that lie ventral to the dorsal nerves and vasculature which can 
become engorged with blood during an erection [Warees 2019]. The corpus spongiosum 
lies ventral to the corpora cavernosa which houses the urethra. The foreskin covers the 
entire penis and is trimmed distally during circumcision to expose the glans [Warees 
2019]. 
 
Historical Context  
This medical procedure has been performed for centuries, motivated by religious 
and medical reasons. At some point of time in Egyptian history, circumcision was 
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adopted as a religious rite. In the mythological story of Osiris, Seth cut the god Osiris into 
14 parts and threw them into the Nile [Raveenthiran 2017]. Osiris’s wife Isis collected 
the parts and prepared the reconstructed body for proper burial [Raveenthiran 2017]. 
However, she did not bury his penis, ordering a separate golden replica be made of her 
husband’s penis. Priests of the Osiris cult were also expected to emulate the god's 
sacrifice and offer their own penises as a sign of devotion [Griffiths 2017, Raveenthiran 
2017].  In this mythology, circumcision was used as gesture of religious fidelity 
[Raveenthiran 2017]. This sign of prestige contrasts dramatically with the original 
purpose of circumcisions in Egypt, where it was a punishment for slaves and enemies.  
Circumcision became a sign of aristocracy when it became associated with the 
gods and was voluntarily adopted by the priesthood. Herodotus, a Greek historian, 
recorded the increased the popularity of circumcision among the upper-class citizens 
when circumcisions were adopted by the priesthood [Friedman 1980]. This 
documentation of the event suggested that circumcision became a prerequisite for 
nobility and admission to the highest circles of the society [Aggleton 2007, Raveenthiran 
2017]. 
In addition to the requirement of circumcision for entrance into aristocracy, 
Egyptian priests demanded that circumcision be performed before a pharaoh ascended to 
the throne. However, one emperor changed this religious tradition as a defiant act against 
the authority and supremacy of the priesthood. Amenhotep IV opposed all priestly rituals 
including circumcision and initiated a religious revolution, causing the reversion of the 
social status of circumcisions [Raveenthiran 2017]. By the time of the Biblical Exodus, it 
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was once again the slaves, rather than the nobility, that were circumcised in Egypt 
[Raveenthiran 2017]. 
 Unlike the Egyptians, the ancient Greeks and Romans considered circumcisions 
indecent because of the exposure of the glans [Raveenthiran 2017]. In fact in 168 Before 
Common Era, the Seleucid King Antiochus IV made circumcisions punishable by death 
[Friedman 1980]. The Greek and Roman influence on the perception of circumcisions 
can be seen through the work of the Italian Renaissance artists who depicted David and 
Jesus with uncircumcised penises. This depiction contradicted their original depiction in 
the Bible. In ancient Greece, a long, intact prepuce was a sign of aristocracy 
[Raveenthiran 2017]. 
The Jewish population adopted circumcision from the Egyptians and incorporated 
this medical procedure as a part of their religious rites because of several biblical 
interpretations [Mattelaer 2007]. According to the Bible, Abraham began the act of 
circumcision not only to himself at the age of 99 years old, but also instructed the 
procedure to be performed on his sons and slaves [Mattelaer 2007]. Likewise, Jesus, 
being a Jew, was also circumcised 8 days after his birth. In fact, the first day of January 
was celebrated as the Feast of the Circumcision [Mattelaer 2007].  However, Jesus did 
not ask for the foreskin sacrifice as a covenant of the Lord: “For in Jesus Christ, neither 
circumcision nor uncircumcision counts for anything (Galatians 5:6).” [Mattelaer 2007].  
In Christianity, the ritual of circumcision was replaced by baptism [Raveenthiran 2017]. 
The act of circumcision has been seen across history and is often associated with 
religious practices and opinions at that time. As described previously, while adopted by 
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the Egyptian priesthood it was banned by the Romans only to emerge again with Jewish 
and Muslim religious cultures [Jimoh 2019]. In the last century, the surgery has become 
more controversial and this is caused by differences in regional and cultural beliefs. For 
example, in the United States, the American Academy of Pediatrics concludes that the 
‘health benefits of newborn male circumcision outweigh the risks’ [Eisenberg 2018]. 
Interestingly, data from the National Hospital Discharge Survey indicates that 59.1% of 
newborn United States males were circumcised from 1999 to 2010, and this number 
decreases over time from 62.5% in 1999 to 56.9% in 2008 [American Academy of 
Pediatrics 2019].  However, the decrease in circumcisions could be impacted by how the 
data was derived from hospital-based surveys, not including out-of-hospital 
circumcisions. The lack of this data set could underestimate the actual number of 
circumcisions of newborns [Bowa 2013]. 
 
Medical Indications and Contradictions 
Aside from parental preference for the neonatal procedure, there are cases where 
the underlying physiology of the tissue and ensuing health concerns may advocate for the 
circumcision to be performed. For example, several medical indications for circumcisions 
are phimosis, paraphimosis, and chronic urinary tract infections [Warees 2019].  These 
conditions may or may not apply to neonatal patients but are just several conditions 
where circumcisions are advised.  
 While most circumcisions are an elective procedure with no risk of there being a 
delay, there are a number of scenarios where circumcision is not medically advised. In 
 5 
general, the patient’s health is assessed before a procedure. For circumcisions, the general 
health of the infant should be assessed for any possible risks before the procedure. Such 
an evaluation would include searching for anatomical abnormalities such as micropenis, 
concealed penis, swelling of the area around the foreskin, and hypospadias [Warees 
2019]. In addition, an unhealthy infant, anatomical pathology, and bleeding disorders are 
all contraindications to circumcisions for an infant male [Warees 2019].  The most 
common reason for cancellation or delay of a planned circumcision would be the infant’s 
low birth weight or any illnesses that preclude the procedure [American Academy of 
Pediatrics 2019].   Other conditions that can attribute to delays in circumcisions are the 
occurrence of right phimosis, urinary tract infections, urinary abnormalities, electrolyte 
abnormalities such as hypoglycemia, or hypoxic cardiac disorder [American Academy of 
Pediatrics 2019].  Finally, any infants with abnormalities or bleeding disorders will need 
to have the circumcision performed at a healthcare facility with a proper specialist 
[Warees 2019]. 
 
Medical Advantages 
 Besides the religious and cultural reasons for electing for circumcisions, there 
have been many documented and suggested health benefits. These include but are not 
limited to “lower rates of urinary tract infections, human immunodeficiency virus 
acquisition, herpes simplex virus acquisition, syphilis transmissions, penile cancer, 
balanitis, phimosis, and bacterial vaginosis in female partners” [Eisenberg 2018]. These 
are just a few possible health benefits seen across hospitals in the United States. For 
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example, the American academy of pediatrics Ad Hoc Task Force on Circumcision 
reported on data from 427,698 infants born in all US Army hospitals. They noted an 11-
fold increase of urinary tract infection rates among uncircumcised boys compared to 
circumcised boys [American Academy of Pediatrics 2019].  Circumcisions can also 
decrease the risk of acquiring and transmitting sexually transmitted diseases, beneficial 
for long-term human immunodeficiency virus prevention strategy [Bowa 2013, Sorokan 
2015]. Additionally, there is research suggesting that circumcision may reduce risk of 
human immunodeficiency virus and human papillomavirus in areas of the world where 
the incidence is high [Warees 2019].  
Human Immunodeficiency Virus 
The most documented benefit of male circumcisions is the reduction in risk of 
human immunodeficiency virus transmission [Sinkey 2015]. Review of the literature has 
shown that male circumcision resulted in a reduction of 40% to 60% of human 
immunodeficiency virus acquisition among heterosexual males in areas with high human 
immunodeficiency virus prevalence [American Academy of Pediatrics 2019].  
Additionally, research from the World Health Organization suggest that there is a 
correlation of male circumcisions and lowered human immunodeficiency virus infection 
rates in certain countries [Bowa 2013]. 
Over 35 observational studies and three randomized controlled trials from sub-
Saharan Africa have documented studies stating that male circumcision reduces the risk 
of human immunodeficiency virus incidence by about 60% [Bailey 2019]. Biologically, 
human immunodeficiency virus infections in circumcised men are caused by the 
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reduction of human immunodeficiency virus target cells. These cells include the 
Langerhans’ cells, CD+ T-cells, and macrophages [Bailey 2019]. These human 
immunodeficiency virus target cells are numerous on the inner, mucosal surface of the 
foreskin [Bailey 2019]. It is through the formation of a thick layer of squamous epithelial 
cells that a barrier to human immunodeficiency virus uptake is formed for the underlying 
target cells [Bailey 2019]. One computer generated model of the impact of increasing 
circumcision interventions in sub-Saharn Africa has shown that an estimated 5.7 million 
new human immunodeficiency virus infections could be averted over a period of 20 years 
[Bailey 2019]. A similar model has estimated that with 50% uptake over 10 years, the 
human immunodeficiency virus prevalence in men of the Nyanza Province in Kenya 
could show a decline from 18% to 8% [Bailey 2019]. In another generalized study in 
Africa, circumcised heterosexual males have shown an average reduction of 40% to 60% 
in acquiring human immunodeficiency virus in populations where there is a high human 
immunodeficiency virus heterosexual population [Warees 2019]. 
In summary, while circumcision is associated with a decrease in human 
immunodeficiency virus prevalence, it may also be implicated in the decrease in the 
prevalence of human papillomavirus infection and herpes simplex virus type 2 
transmission [Warees 2019].  However, it does not appear to lower the risk for other 
sexually transmitted diseases such as gonorrhea, chlamydia, or syphilis. Based on these 
findings, the increased use of male circumcision can be one component in a 
comprehensive human immunodeficiency virus prevention strategy for settings of low 
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male circumcision prevalence and high human immunodeficiency virus prevalence 
[Bowa 2013].  
 
Urinary Tract Infection 
During the first six months of a newborn’s life, the bacterial colonization of the 
intact foreskin leads to an increased rate of urinary tract infections [Shapiro 1999]. One 
benefit of circumcisions is that the removal of the foreskin reduces the risk of bacterial 
colonization on the newborn penis and therefore reducing the risk of urinary tract 
infections [Shapiro 1999]. The approximate rate at which infants develop urinary tract 
infections is from 2% to 10%. It increases significantly to 21% during the first month of 
life and then levels off [Shapiro 1999]. The enhanced bacterial growth is attributed to 
molecules on the skin surface. The uropathogens are more likely to adhere and colonize 
to mucosal surfaces on the foreskin and not to the keratinized shaft skin, which would 
have tight junctions [Shapiro 1999]. 
While these statistics are impressive, it must be noted that a newborn’s risk of 
acquiring a urinary tract infection naturally decreases with age. In cases where 
circumcisions are not performed, bacterial colonization decreases around the first six 
months, which is caused by the foreskin becoming more retractable around that age 
[Shapiro 1999]. In a direct comparison between circumcised to uncircumcised boys, the 
odds of urinary tract infections in circumcised boys are about 0.1, representing a reducing 
of 90% in developing urinary tract infections [Sinkey 2015].  It is estimated that 10 of 
1000 (1%) uncircumcised male infants will develop a urinary tract infection during the 
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first year of life compared with 1 of 1000 (0.1%) circumcised male infants [Shapiro 
1999]. In summary, circumcisions are shown to be protective for urinary tract infections, 
the overall risk-benefit of circumcisions preventing urinary tract infections are not easily 
quantifiable [Sinkey 2015]. 
 
Risk and Complication 
The overall documented complication rate of circumcision is between 2% and 
10% with most of these complications categorized as minor [Sinkey 2015]. Significant 
acute complications occur in about 1 in 500 newborn male circumcisions [Sinkey 2015]. 
The most common complication associated with circumcisions is hemorrhage [Sinkey 
2015]. Several other possible complications include but are not limited to infection, 
glandular ulceration, urethral fistula formation, and penile amputation [Sinkey 2015]. 
Although complications from neonatal circumcision are rare, ulceration and cosmetic 
results have been reported [Holman 1995]. A potential surgical error would also include 
an improper amount of foreskin removed, requiring revisional surgery [American 
Academy of Pediatrics 2019].   
Complications in the United States are between 0.19% and 0.22%, significantly 
lower than the overall documented complication rate [American Academy of Pediatrics 
2019].   From this complication rate, specific complications can be further broken down 
further. Bleeding was the most common complication (0.08% to 0.18%), followed by 
infection (0.06%) and penile injury (0.04%) [American Academy of Pediatrics 2019].   
The most common surgical complication is excessive bleeding reported in 0.6% of 1742 
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male infants [American Academy of Pediatrics 2019].   A study of 476 boys undergoing 
circumcision during childhood found that complications occurred in 8 records (1.7%) 
[American Academy of Pediatrics 2019].   For comparison, in a study of 33,921 
tonsillectomies performed on children aged 0 to 4 years old, the complication of 
hemorrhage was 1.9% [American Academy of Pediatrics 2019].   Therefore 
circumcisions have a very low complication rate.  However, late complications can still 
occur and include: adhesions, skin bridges, and meatal stenosis [American Academy of 
Pediatrics 2019].   Long term complications include meatal stenosis and poor cosmetic 
results [Sinkey 2015]. 
The most common post-surgical complication is meatal stenosis, occurring at a 
rate of 2% to 10% [Sorokan 2015]. Meatal stenosis is the narrowing of the opening at the 
tip of the penis [American Academy of Pediatrics 2019].  Although it is a common 
complication found in males who have been circumcised, this condition is also found 
naturally in about 9% of boys at birth [Sorokan 2015].  Other possible causes of meatal 
stenosis are the inflammation that result from the baby’s penis rubbing against a diaper or 
a diaper that has a buildup of crystals of uric acid and ammonia from urine [Cleveland 
Clinic 2019]. 
Penile adhesions are another common risk after circumcision, and are divided into 
two categories. One type resulted in fine adhesions because of incomplete lysis of 
physiologic adhesions at the time of circumcision; and in the other the fine adhesions 
occurs because of the raw serosa surfaces [American Academy of Pediatrics 2019].   
Penile adhesions can be addressed and prevented by applying petroleum jelly to the glans 
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of the penis for up to six months after the procedure [Sorokan 2015].  In cases of partial 
re-adherence of the penile skin to the glans, it is not common, but most of these cases 
resolve naturally by puberty [Sorokan 2015].   Very few cases require topical steroid 
preparation or surgical intervention [Sorokan 2015].    
Risk is always associated with surgical procedures. The best method to reduce 
complications with circumcisions is to identify contraindications that may pose a risk to 
newborns. Contraindications to newborn circumcision include significantly premature 
infants, newborns with blood dyscrasias, newborns with a family history of bleeding 
disorders, and those who have congenital abnormalities such as hypospadias, congenital 
chordee, or deficient shaft skin [American Academy of Pediatrics 2019].  In addition to 
performing the newborn male circumcision, the physician should provide standardized 
patient care to the newborn such as administering vitamin K [American Academy of 
Pediatrics 2019, Lanman 2019] 
 
Risk: Statistics 
Male newborn circumcision is a simple and safe procedure when performed by a 
trained practitioner with proper instruments in a sterile clinical setting. However, not all 
circumcision cases around the world are performed under these ideal medical conditions.  
There are no reliable studies that compare complication rates of male 
circumcisions from countries around the world, but the data that does exist highlights that 
circumcisions performed during infancy result in few adverse events [Bailey 2019].  In 
Turkey, the complication rate was 3.8% among 600 boys [Ozdemir 1997]. A 
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circumcision study in Nigeria showed only five out of 1563 (0.3%) circumcisions 
resulted in complications [Ahmed 2000, Bailey 2019]. A study of complications resulting 
from circumcisions in the Comoros presented only 7 (0.7%) cases of hemorrhage and 18 
cases of infection (1.8%) among 1019 circumcised male newborns between the ages of 3 
and 8 years old [Ahmed 2000]. Another study of complications in Nigeria found an 
overall complication rate of 20.2% within a study of 270 neonates. However, within these 
270 patients, two patients had amputations of the glans penis [Okeke 2006]. This 
complication rate is dramatically different from the other similar studies in Nigeria, 
attributing to possible differing areas, providers, and clinical facilities.   
A study of three major hospitals in Kenya and Nigeria had a complication rate of 
28 patients (11.2%) out of 249 circumcision patients. The study found that the majority of 
the complications were from wound infections, accounting for 2.8% of the complications 
[Magoha 1999]. Other complications include severe hemorrhage accounting for 1.2%, 
retention of urine accounting for 1.2%, and swelling accounting for 1.2% [Magoha 1999]. 
The circumcision studies in Africa have shown that complication rates can be kept at a 
minimum. The studies have ranged from Kisumu to Kenya to South Africa and other 
areas. The rate of adverse events in these areas ranged from 1.7% to 3.6%, where the 
majority of these complications were mild. These studies took place in highly monitored 
and well-equipped clinical sites [Magoha 1999, Bowa 2013].  
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Pain 
With any surgical procedure, pain is always a concern. Circumcisions, regardless 
of age, should have pain as one of its concerns. The American Academy of Pediatrics 
recommends that, for any neonatal circumcision, anesthesia should be used for the benefit 
of the child [Sinkey 2015]. Studies have shown that pain experienced as an infant can 
have long term effects. Newborn infants experience acute measurable physiologic, 
behavioral, metabolic, and hormonal responses to pain [Anand 2006, Witt 2019]. 
Additionally, newborn infants can also experience long-term effects from pain, such as 
neurologic and behavioral development. There are possible long-term effects because 
newborn infants experience pain or trauma during a critical time of neurological 
maturation [Anand 2006]. It has been documented that preterm infants have demonstrated 
an exaggerated acute pain response and worse behavioral and sensory long-term 
outcomes when compared to term neonates [Peterson 2000]. It has been documented that 
newborns who experience procedural pain during their circumcision have higher pain 
scores later when they undergo vaccinations [Sorokan 2015]. Surmounting evidence 
demonstrates that controlling pain in the newborn period is beneficial, improving 
physiologic, behavioral, and hormonal outcomes [Anand 2006, Witt 2019]. 
 Pain experienced by newborns can manifest physiologically through an altered 
hypothalamic-pituitary adrenocortical response [Sinkey 2015]. This bodily response can 
be assessed by measuring salivary cortisol levels, changes in vital signs, and behavioral 
changes [Sinkey 2015]. These behavioral changes include, but are not limited to, facial 
expressions, crying patterns, irritability and feeding difficulty [Sinkey 2015]. A trial 
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comparing outcomes between infants undergoing circumcision with and without 
anesthesia noted a change in the infant’s behavior on postoperative day 1 [Sinkey 2015]. 
Additional studies have revealed a correlation of the negative impact of circumcisions on 
a healthy mother-child interaction [Peterson 2000, Sinkey 2015]. 
 However, assessing pain in a newborn infant is difficult because they are non-
verbal. Although there are multiple pain scoring systems, there is no standardized or 
universal approach in assessing neonatal pain. Additionally, there is a lack of 
understanding of how neonates perceive pain and the resulting effect of chronic pain in 
infants [Anand 2006]. Thus, there is a need for better research and understanding of the 
use of pain control for neonates undergoing procedures [Witt 2019].  
 The most common and effective method to reduce pain is through anesthesia. The 
first common topical anesthetics is a topical cream, a mixture of local anesthetics such as 
2.5% lidocaine and 2.5% prilocaine [Witt 2019]. This mixture produces a dermal 
anesthetic to the applied area as a topical cream. The cream is applied to the distal part of 
the penis, the area where the procedure will occur, about 60 to 90 minutes before the 
circumcision [Bellieni 2013]. One common injectable anesthetic is dorsal penile nerve 
block which utilizes 0.4 ml of 1% lidocaine. This anesthetic is injected at the base of the 
penis at the 10:00 and 2:00 positions using a 27-gauge needle [Bellieni 2013]. Another 
injectable anesthetic is the subcutaneous penile ring block. 0.8 ml of 1% lidocaine 
without epinephrine is injected around either the midshaft or at the level of the corona 
[Bellieni 2013]. Other pharmacological interventions include: acetaminophen, lidocaine 
cream, fentanyl, and Tylenol [Witt N].  Other types of non-pharmacological measures 
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include: breast milk, 20% sucrose solution, 50% dextrose solution, non-nutritive sucking, 
and audio-stimulation with music [Witt 2019]. According to studies, dorsal penile nerve 
block appears to be more effective when used in conjunction with Tylenol and NSS or in 
combination with RB and oral sucrose solution [Witt 2019]. 
 A penile dorsal nerve block is a safe and common anesthesia technique for 
circumcisions. The goal of this anesthetic agent is to deliver a dose of 1 ml + 0.1 ml/kg 
body weight to the main trunk of the dorsal nerve of the penis and its ventral branch 
[Bellieni 2013].  This area can be accessible just below the symphysis pubis deep to the 
fascia and on either side of the penile suspensory ligament [Witt 2019]. However, there is 
a risk for the dorsal vessels of the midline, resulting in a possible cause of hematoma and 
poor nerve block passage [Abdulwahab 2013]. 
However, if the circumcision is to take place after the newborn period, general 
anesthesia is the common practice. General anesthesia is performed on older patients 
because the surgical procedure takes longer than circumcisions for male neonatal 
patients. Circumcision performed on older patients takes longer because it involves 
hemostasis and the suturing of the skin edges [American Academy of Pediatrics 2019].   
Local anesthetic techniques are used in conjunction with general anesthesia to provide a 
longer lasting analgesia, resulting the need for additional intraoperative or postoperative 
opioid administration [American Academy of Pediatrics 2019].  This additional 
anesthesia reduces adverse postoperative events such as nausea and vomiting, decreasing 
the recovery time after the procedure [American Academy of Pediatrics 2019].  However, 
there are risks associated with general anesthesia. The overall risk of mortality is very 
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low, accounting for 1 death per 400,000 instances of general anesthesia [American 
Academy of Pediatrics 2019].  The risk of adverse events for infants under 1 year of age 
is greater under general anesthesia [American Academy of Pediatrics 2019].  These risks 
are reduced when the infant is in a proper state of health and in a proper medical facility 
with care familiar with anesthesia on infants [American Academy of Pediatrics 2019].   
 
Pain: Comparison   
In a study comparing various anesthesia techniques in newborn circumcisions, 56 
infants were randomly assigned to one of three groups according to anesthesia technique: 
(1) distal branch block, (2) root block, and (3) subpubic block. Assessment of the patients 
was based on changes in heart rate, oxygen saturation, and cry response [Lenhart 1997]. 
In this study, the distal branch block technique was discontinued during the study because 
of concern about possible untoward outcomes. Therefore, only data from the remaining 
infants who were assigned to the root block and subpubic block groups was analyzed. 
The dorsal penile nerve root block more reliably reduced the pain of circumcision than 
did the subpubic technique (P = 0.05) [Lenhart 1997]. There were no serious 
complications with any of the techniques in this study. According to this study which 
compared distal branch block and subpubic block techniques, block at the penile root 
most reliably and safely eliminated the pain of circumcision [Lenhart 1997]. 
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Current Methods 
In industrialized country settings, circumcision on male infants is commonly 
performed using 1 of 3 specialized devices designed to achieve hemostasis without 
sutures [Bowa 2013]. The three most common surgical methods for circumcisions are the 
Gomco clamp, the Plastibell device, and the Mogen clamp. In addition, several other 
methods of performing a circumcision will be briefly addressed.  
The overall goals of circumcision are asepsis (proper removal of outer and inner 
preputial skin layers), hemostasis (protection of the glans and urethra), and proper 
cosmetic outcome [Abdulwahab 2013]. The common denominator between the 3 
previously mentioned variations of circumcision techniques is the removal of an 
estimated amount of external foreskin of the penis, dilation of the preputial orifice to 
visualize the glans, free the internal preputial epithelium from the epithelium of the glans, 
placing the appropriate device, creating hemostasis, and removal of the foreskin 
[American Academy of Pediatrics 2019].  Circumcision methods can be classified into 
one of three types or combinations thereof: dorsal slit, shield and clamp, and excision 
[Abdulwahab 2013]. Many of the methods in use today fall in to one of these major 
classes. The following circumcision techniques are several options for providers around 
the world.  
 
Gomco 
The Gomco clamp is composed of four parts: a bell, a base plate, an arm or yoke, 
and a screw nut [Wan 2019]. After the patient is anesthetized, the foreskin is cut 
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lengthwise and the bell of the Gomco clamp is placed over the glans, and the foreskin is 
pulled over the bell [American Academy of Pediatrics 2019].  The penis and bell are 
passed up through the hole in the base plate. The yoke is then positioned to catch the bell 
under its two small studs [Wan 2019].  The prepuce thus lies between the plate and the 
bell. A tensioning bar is hooked under a T-shaped piece on the top of the bell and 
screwed down tight to the metal plate; this traps the foreskin in position [Abdulwahab 
2013]. After the surgeon confirms correct fitting, placement, and the amount of foreskin 
to cut, the nut on the Gomco clamp is tightened and left in place for 3 to 5 minutes to 
allow hemostasis to occur, then the foreskin is removed using a scalpel [American 
Academy of Pediatrics 2019].  The clamp is then dissembled. The clamping action 
creates a hemostatic seal along the cut edge, and no sutures are usually necessary [Wan 
2019]. Hemorrhage is one of the complications here hence the application of hemostatic 
stitches. Its main merit like other the shield method is that the glans and the frenulum are 
protected [Abdulwahab 2013]. 
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Figure 1: The Gomco Clamp 
This circumcision device is a metal device that has a bell-shaped end. The foreskin of the patient is 
stretched over the bell and the clamp is tightened over the foreskin to create a hemostatic seal. Taken 
from [American Academy of Pediatrics 2019].   
 
From a physics perspective, the Gomco Clamp is a force multiplier, composed of 
two simple machines: a lever and an inclined plane [Wan 2019].  The lever is formed by 
the arm with a fulcrum, yielding a two-to-one mechanical advantage [Wan 2019].  The 
screw nut is a modified inclined plane with a mechanical advantage measured by two 
times the radius of the nut divided by the distanced between the threads [Wan 2019].  The 
mechanical advantage of a screw nut with 32 threads and a radius of 0.5 in is 32 or 
roughly 100-fold [Wan 2019].  Together with the lever, the overall mechanical advantage 
has a total of 200-fold increase in force [Wan 2019].  This high mechanical advantage is 
important because this force is used to create a hemostatic pressure against the prepuce. 
The Gomco clamp converts human force into about 8000 to 20,000 pounds of hemostatic 
force [Wan 2019].  Without such a high force, there is a large risk of bleeding and other 
operative risks.  
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The Gomco clamp is a common technique used of circumcisions within the 
United States, reporting rates of complication as low as 0.2% [Horowtiz 2019]. In 
neonates and infants, the Gomco circumcision is cost effective, safe, and can be 
performed with minimal anesthesia [Horowtiz 2019]. 
 
Plastibell 
Plastibell circumcision involves a surgical procedure where a lengthwise cut is 
made into the foreskin and a plastic bell with a groove on its back is slipped between the 
glans and the prepuce, an initial dorsal slit is usually needed to allow the bell to be placed 
[Plank 2013, Jimoh 2019]. The foreskin is pulled forward slightly and a string or suture 
material is looped around and placed over the foreskin and the groove in the bell. The 
string is then tied tightly to create a hemostatic seal [Plank 2013, Jimoh 2019]. 
 
Figure 2: The Plastibell  
The Plastibell method involves the use of a plastic bell and a string. The correct size bell is put on the 
penis with the foreskin stretched over the bell. The string is placed over the foreskin and the bell and tied 
tightly, creating hemostasis and eventual necrosis of the distal foreskin. Taken from [American 
Academy of Pediatrics 2019].   
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 The ring remains on the penis for several days until the tissue necrosis and the 
ring falls off spontaneously [American Academy of Pediatrics 2019].  The Plastibell 
method avoids the need for sutures because it limits bleeding and produces ischemic 
necrosis of the foreskin [Abdulwahab 2013]. A suture is tied around the prepuce of the 
distal portion of the penis, cutting off the blood supply  
The suture cuts off the blood supply to the prepuce distal to the groove, which 
withers and drops off in 7-10 days. Glans necrosis and failure of the prepuce to fall-off 
are the two main complications of this technique [Abdulwahab 2013]. Inappropriate bell 
size and insufficiently tight sutures over the prepuce are the main cause of these 
complications. Its main advantage is low risk of bleeding [Abdulwahab 2013, Jimoh 
2019]. 
Mogen 
The Mogen Clamp is device consisting of 2 flat blades and a mechanism that 
draws the blades together and locks them in place. The slit is limited to 3 mm to allow the 
foreskin, but not the glans, to cross the opening [American Academy of Pediatrics 2019].  
The preputial adhesions are gently taken down by a probe and the glans pushed 
downward, thereby protecting it from the blades [American Academy of Pediatrics 
2019].  The prepuce distal to the glans is drawn into the slit between the blades and 
positioned. The blades are locked together to crush the skin and to create hemostasis 
[American Academy of Pediatrics 2019].   
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Figure 3: The Mogen 
The glans of the penis is pressed down and the foreskin and pulled up in position 
with the edge of the Mogen clamp. The blades are then locked together to create 
hemostasis and eventual necrosis of the foreskin [American Academy of Pediatrics 
2019].   
 
In this method, the prepuce is pulled out distal to the glans and a metal shield is 
slid over the prepuce immediately distal to the glans. A scalpel is used to remove the 
redundant prepuce distal to the shield. The glans is protected by the shield and the 
frenulum is not involved in the excision [Abdulwahab 2013].  The inner preputial layer 
may then be slit back behind the glans and excised, this ensure full exposure of the glans 
after healing. No stitching is done, the wound is simply pressure bandaged to achieve 
hemostasis. The glans and the frenulum are shielded from the knife and thus are off the 
harm's way. Injury to the glans and urethrocutaneous fistula is uncommon; bleeding is, 
however, a major concern in this method [Abdulwahab 2013]. 
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Figure 4: Instrumentation Mogen vs Plastibell vs Gomco  
This figure demonstrates the three different techniques that will be analyzed in this thesis: Mogen, 
Plastibell, and Gomco. As seen in the figure, each technique had drastically different instrumentation, 
causing variations of length of operation, risks, after-procedure care, and other factors [Bonanos 2019]. 
 
Additional Techniques 
For the Zhenxi Ring method, the prepuce is freed from the glans and the grooved 
sleeve is passed over the glands to sit behind the corona [Abdulwahab 2013]. A plastic 
clamping ring with a hinge is fitted over the sleeve. The position of the prepuce is 
adjusted and device is tightened via a nut to hold the prepuce in place. A cord is tied 
tightly around the penis to compress the prepuce into the groove of the sleeve 
[Abdulwahab 2013]. The cord around the complex helps to constrict the prepuce distally, 
causing hemostasis of the distal tissue. The advantage to this method is that the glans and 
the frenulum are protected [Abdulwahab 2013]. However, a possible risk of this method 
is that tightening the sleeve excessively can cause the necrosis in the glands [Abdulwahab 
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2013]. A sleeve that is too loose can result in a poor cosmetic outcome [Abdulwahab 
2013]. 
 
 
Figure 5: The Zhenxi Ring  
The sleeve is placed under the foreskin and the plastic hinge is placed over the foreskin and the sleeve. A 
cord is tied around the device and tightened, creating hemostasis of the distal tissue [Abdulwahab 2013]. 
 
The Tara Klamp is a Malaysian device that is similar in design to the Plastibell method. 
However, instead of a string that is tied around the groove of the bell, plastic arms lock in 
place to create a tight clamp around the prepuce [Abdulwahab 2013].  
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Figure 6: The Tar Klamp 
Like the Plastibell method, the bell of the device is placed under the foreskin but instead of string 
causing the hemostasis of the foreskin, the clamp has arms that lock in place to create hemostasis of the 
distal foreskin [Taramedic Corporation 2019]. 
 
SmartKlamp has a similar mechanism as the Tara Klamp. The device cuts off the 
blood supply to the distal prepuce by trapping it between an inner tube and an outer ring 
[Abdulwahab 2013]. This device is designed so that all the necessary parts are in one 
piece. The locking mechanism is an arm that extends from the top and it surrounds both 
an inner tube and an outer locking part [Abdulwahab 2013]. Once proper hemostasis of 
the prepuce is established, the baseplate of the device is used as a guide to remove the 
prepuce [Abdulwahab 2013]. This method protects the glans and the frenulum.  
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Figure 7: SmartKlamp 
The SmartKlamp traps the foreskin between an inner tube and an outer ring, establishing hemostasis of 
the foreskin [Abdulwahab 2013]. 
 
The Shang Ring is a Chinese circumcision technique that consists of two rings 
that contain the prepuce between them. The advantage of this mechanism is that it is an 
effective disposable device that can be used for mass circumcision programs to prevent 
human immunodeficiency virus [Barone 2013]. However, a major drawback for this 
technique is that it lacks a shield to protect the glans from the risk of glans amputation 
[Barone 2013]. 
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Figure 8: ShangRing 
The ShangRing is a disposable device with two rings that constricts the foreskin between them, 
establishing hemostasis. Taken from [Barone 2013]. 
 
The PrePex device has a similar concept to the other methods. The device 
contains a placement ring, an inner ring, and an elastic ring [Abdulwahab 2013]. The 
inner ring has a groove for the placement of the elastic ring. When is device is placed 
around the prepuce, the prepuce is sandwiched between the inner ring and the elastic ring. 
Placement of the device results in ischemic necrosis of the distal prepuce. The unique 
aspect of this method is that it can be used in adult male circumcision without the need 
for anesthesia [Abdulwahab 2013]. The device can be disassembled from the penis after a 
week of placement [Abdulwahab 2013]. An indication of when to remove the device 
would be when the withered prepuce is bloodlessly severed from the penis [Abdulwahab 
2013]. This method can be used as a safe and effective method in the prevention of 
human immunodeficiency virus infection.  
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Figure 9: PrePex 
PrePex contains a placement ring, an inner ring, and an elastic ring. The foreskin is placed between the 
inner ring and the elastic ring for hemostasis [PrePex 2019]. 
 
The goal of the thesis is to compare and contrast the three most common 
techniques: Mogen, Gomco, and Plastibell to determine which provides the least risk, 
side effects, least discomfort and highest physician preference. Although these techniques 
have been compared to each other, there has yet to be an overarching paper that 
definitively determines the best technique to be recommended. 
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PUBLISHED STUDIES 
 
Over the last several decades, there have been many studies analyzing and 
comparing various male newborn circumcision methods aimed to find the method that 
produced the least adverse effects.  
 
Statistical Analysis of Complications in all Three Methods 
A prospective trial of neonatal male circumcisions was conducted in 3 Lusaka 
sites: the University Teaching Hospital and 2 public sector primary health care clinics.  
All of the healthy male infants had a gestational age that was greater than 37 weeks at 
birth, aged between 0 and 28 days, and weighed between 2500 and 5000 grams.  Infants 
with urethral or penile shaft abnormality, local infection, any current illness, or family 
history of bleeding disorder were excluded [Bowa 2013]. 
Prior to their respective circumcisions, the infants were given a dorsal nerve block 
using 0.8ml of 1% lignocaine for local anesthesia and were given up to 1 mL of an oral 
glucose solution, administered using a pacifier for analgesia during the procedure [Bowa 
2013]. A follow-up physical exam on all of the infants was conducted at 1 and 6 weeks 
after the procedure using a standardized follow-up form. Additionally, parents were 
asked to fill out a satisfaction survey at 6 weeks.  
 According to this study, adverse events were classified into 3 categories: mild, 
moderate, or severe. Mild bleeding episodes were defined as requiring pressure to 
control, moderate events required placement of a suture, and severe events were those 
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requiring transfusion [Bowa 2013]. Mild infections required local cleaning, a moderate 
one as needing application of topical antibiotic ointment, and severe ones as requiring 
systemic antibiotics. Surgical revision was defined as a severe cosmetic adverse event 
[Bowa 2013]. 
The overall adverse event rate was 4.9% (31/630, 95% confidence interval: 3.% to 
6.9%) [Bowa 2013].  When patients missing a follow-up visit were classified as having 
an adverse event, the overall adverse event rate was 6.34% (41/640, 95% confidence 
interval: 4.6% to 8.6%) [Bowa 2013]. The 31 documented adverse events included 5 
(16%) that were mild adverse events, 10 (32%) that were moderate events, and 16 (52%) 
that were severe events.  The overall adverse event rate did not differ by method (P = 
0.609) [Bowa 2013]. Table 1 depicts the distributed breakdown between the three 
circumcision methods: Mogen, Gomco, and Plastibell. According to Table 1, there is no 
significant difference between the three methods. It appears that the Plastibell method has 
the smallest percent of moderate or severe adverse events while the Mogen method had 
the greatest percent of moderate or severe adverse events. Based on a more detailed 
comparison by Bowa K et al, there were more cosmetic complications with the Mogen 
clamp compared with the other methods. 
In a separate study conducted to measure adverse events in neonatal 
circumcisions, the measurement of the number of bleeding events were recorded. Out of 
251 circumcisions, bleeding was observed and reported in 15.1% of those cases [Sinkey 
2015]. Similar to the previous statistical analysis of complications, there was no 
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significant difference in the number of bleeding cases documented between the two 
groups that the study analyzed: Gomco and Mogen [Sinkey 2015]. 
 
Table 1: Adverse Events by 3 Circumcision Methods 
 Mogen (n=212) Gomco (n=203) Plastibell (n=215) P value 
N % N % N % 
Bleeding 
Yes 2 0.9% 6 3% 3 1.4% 0.298 
No 210 99.1% 197 97% 212 98.6% 
Infection 
Yes 0 0% 1 0.5% 3 1.4% 0.226 
No 212 100% 202 99.5% 212 98.6% 
Cosmetic 
Yes 8 3.8% 2 1% 1 0.5% 0.936 
No 204 96.2% 201 99% 214 99.5% 
Hospitalization 
Yes 0 0% 2 1% 3 1.4% 0.291 
No 212 100% 201 99% 212 98.6% 
Any Moderate or Severe Adverse Event 
Yes 10 4.7% 9 4.4% 7 3.3% 0.746 
No 202 95.3% 194 95.6% 208 96.7% 
Data Comparison of Adverse Events Between Mogen, Gomco, and Plastibell: 
Summary of the data collected from 3 Lusaka sites in Zambia detailing the statistical 
distribution of adverse events between Mogen, Gomco, and Plastibell methods. This 
source is based on data from [Bowa 2013]. 
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Between 1963 and 1972, almost 6000 infants who had been circumcised in the 
United States were analyzed [Bowa 2013].  About half of the infants had been 
circumcised with the Gomco method and half with the Plastibell method. The overall 
complication rate between the two devices was 0.2% with no significant difference 
[Bowa 2013].  Another study from Israel also report very low complication rates at 
0.003% with almost all related to hemorrhage, cosmetic, and penile trauma [Bowa 2013].  
 
Comparative Survey 
In addition to measuring adverse events, providers also ranked the three methods 
according to their preference and ease of use. Mean parent satisfaction scores and 
procedure times were compared across the 3 circumcision methods, first using a 1-way 
analysis of variance model [Bowa 2013]. 
 During the study, 661 infants were enrolled: 206 Gomco, 216 Mogen, 218 
Plastibell cases [Bowa 2013]. For the 613 mothers and 64 fathers who completed a 
satisfaction survey, mean satisfaction score for mothers and fathers was 96.4 (standard 
deviation = 7.5) and 95.9 (standard deviation = 8.2), respectively, based on a scale from 0 
(very dissatisfied) to 100 (very satisfied) [Bowa 2013]. According to the data, the 
parental satisfaction scores did not differ significantly between the methods and no 
pairwise differences between any two methods was found. The surveys from the 
providers showed that 11 out of 17 providers, or 65%, preferred the Mogen clamp to the 
Gomco or the Plastibell [Bowa 2013]. Additionally, 15 out of 17 providers, or 88%, 
found that the Mogen clamp was the easier to use [Bowa 2013]. The mean duration of the 
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procedures differed significantly by method and was 11.5 minutes (standard deviation = 
66.7) for the Mogen clamp, 13.9 minutes for the Gomco (standard deviation = 66.3), and 
11.9 minutes for the Plastibell (standard deviation = 64.0) (P = 0.001) [Bowa 2013]. 
Tukey-adjusted pairwise comparisons indicated that the duration of the Gomco procedure 
was 2.4 minutes longer [95% confidence interval: 1.1 to 3.8 minutes] compared with the 
Mogen and 2.0 minutes longer (95% confidence interval: 0.7 to 3.4 minutes) compared 
with the Plastibell procedures. The mean number of procedures to competency was 10.3 
(standard deviation = 63.3) for Gomco, 10.3 (standard deviation = 63.7) for Plastibell, 
and 8.9 (standard deviation = 62.9) for the Mogen clamp [Bowa 2013].  
 The maternal response rate to the survey was 61% totaling 168. There was no 
significant difference between Gomco (n =76) and Mogen (n= 92) in maternal 
satisfaction (98.7% vs 98.9, respectively) Of the 251 circumcisions, bleeding was 
encountered in 15.1% of the cases (n=38). There was no difference in number of 
documented bleeding cases between the groups: Gomco, n = 22; Mogen, n = 16 [Sinkey 
2015].   There were 2 reported complications (one was a small pustule and one was extra 
skin) from maternal surveys for the Gomco (2.6%) and one (adhesions) for the Mogen 
(1.1%) [Sinkey 2015].  Of the 251 circumcisions, bleeding was encountered in 15.1%of 
the cases (n=38). There was no difference in number of documented bleeding cases 
between the groups: Gomco, n = 22; Mogen, n = 16 [Sinkey 2015].  For both types of 
procedures to date, there have been no reports of bleeding after hospital discharge or 
circumcision revisions. 
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A total of 145 pediatrician surveys (58%) were completed (69 Gomco, 76 
Mogen). From the pediatrician surveys, there were no complications with any Gomco 
procedures and 1 complication with the Mogen (1.3% of completed surveys) [Sinkey 
2015]. The single Mogen complication was an adhesion at 2 months, which was also 
reported in the maternal survey [Sinkey 2015]. Pediatricians reported no circumcision 
revisions and 1 infection in a Gomco procedure that was referred to as a pustule on the 
head of the penis that self-resolved [Sinkey 2015]. 
An advantage of the Mogen clamp is that it is the fastest procedure among the 
three compared [Bailey 2017]. Additionally, most surveys of the providers who 
performed the circumcisions agree that the device and technique is easy to learn and use 
and that it is a very efficient device for achieving complete hemostasis [Bailey 2017]. 
However, the biggest disadvantage was its apparent risk of injuring or severing the glans 
of the penis [Bailey 2017]. Some participants state that the angle of the opening of the 
clamp may affect the risk of severing the glans and that repeated autoclaving of the 
device may affect the device [Bailey 2017]. Overall the Mogen procedure has been the 
preferred method by providers because of the reduced changes of bleeding, reduced pain 
due to local anesthesia, and the speed and the ease of the procedure [Bailey 2017]. 
 
Comparative Pain 
Bellieni et al. reported the clinical drawbacks of the three different surgical 
techniques: Gomco, Mogen, and Plastibell. 
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Table 2: Frequency of acute and long-term adverse events in neonatal circumcision  
Surgical 
Technique 
Short and Long-Term Risks Frequency (%) of adverse 
events 
Gomco • Severe infection requiring 
antibiotics 
• Severe meatal ulcer 
• Urethral laceration 
• Bleeding 
• Meatal stenosis 
• Foreskin adhesions 
• Requiring circumcision 
revision 
0.3% to 15% 
Mogen • Requiring circumcision 
revision  
Rare 
Plastibell  • Severe infection requiring 
antibiotics 
• Severe meatal ulcer 
• Plastibell ring device  
• Foreskin adhesions 
• Meatitis 
• Requiring circumcision 
revision  
0-8% 
Comparison of short and long-term risks between three circumcision techniques, 
looking at the frequency of adverse events and the various possible risks associated 
with infant male circumcision. This data is adapted from [Bellieni 2013]. 
 
 As seen in Table 2, Mogen has the lowest frequency of adverse events while 
Gomco has the greatest frequency of adverse events. With the Gomco clamp technique, 
some possible short and long-term risks include: severe infection, severe meatal ulcer, 
urethral laceration, bleeding, meatal stenosis, foreskin adhesions, and the possibility of 
circumcision revision [Bellieni 2013]. With the Mogen clamp technique, a possible risk is 
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the need to repeat the procedure if the penis size is small [Bellieni 2013]. As seen in 
Table 2, the Mogen clamp has an extremely small percent of adverse events. With the 
Plastibell technique, the Plastibell ring device is left on the penis after the procedure and 
takes 7 to 10 days for the ring to naturally fall out [Bellieni 2013]. In addition to risks 
associated with the procedure such as severe infection, there was severe meatal ulcer, 
foreskin adhesion, meatitis, and the possibility of requiring circumcision revision 
[Bellieni 2013]. With this additional step of taking the Plastibell ring device home, there 
is a risk of delay in separation of the ring, incomplete separation of the ring, or the ring 
becoming stuck on the penile shaft [Bellieni 2013].  
From this analysis, the Mogen clamp technique appears to have the least 
percentage of adverse events associated with short and long-term risks. In a randomized 
controlled trial that compared Mogen and Plastibell for neonatal circumcision, the study 
agreed with the assessment that Mogen is safer. The study determined that the Mogen 
clamp is associated with less pain and discomfort, safer, faster, and preferred by the 
surgeon [Sinkey 2015]. 
 Sinkey et al evaluated pain in neonatal infants by physiologically evaluating their 
pre- and postoperative salivary cortisol levels and clinically measuring their pain using a 
standardized neonatal pain scale. Preoperative baseline measurements were collected, 
such as salivary cortisol samples, crying, oxygen administration, vital signs, expression, 
and sleeplessness scores [Sinkey 2015]. These evaluations were conducted on the infants 
while undergoing circumcision with Gomco and Mogen clamps. The secondary goal of 
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the study was evaluating blood loss, length of procedure, parental satisfaction, and 
pediatrician assessment after the first office visit [Sinkey 2015]. 
 At the beginning of the operation, infant males were positioned on a restraint 
board, given oral sucrose, and prepped and draped [Sinkey 2015]. A subcutaneous ring 
block consisting of 0.8 mL of 1% lidocaine without epinephrine was administered using a 
30-gauge needle [Sinkey 2015]. The study chose a subcutaneous ring block and this was 
based on previous randomized controlled trials that found that the subcutaneous ring 
block provided the most effective form of anesthesia [Sinkey 2015]. The provider waited 
5 minutes after the injection of the anesthesia to begin the circumcision, where the 
hemostat would be placed on the foreskin.  
 During the study, 121 Gomco and 130 Mogen circumcision were performed and 
the cortisol levels were measured during before and after. The study found that compared 
to the Gomco, the Mogen had a significantly lower change in cortisol (279.1 +/- 498.2 vs 
167.8 +/- 272.2; P= 0.049) [Sinkey 2015]. In addition, there was no significant change in 
pre- and post-cortisol level within each group or among the 2 groups [Sinkey 2015]. 
There was no significant difference between the groups in regard to preoperative heart 
rate and mean arterial blood pressure [Sinkey 2015]. Furthermore, infants undergoing the 
Gomco circumcision had a significant increase in both postoperative heart rate (133.4 +/- 
17.5 vs 138.7 +/- 16.5; P = .015) and mean arterial blood pressure (60.4 +/- 8.6 vs 63.3 
+/- 9.2; P = .012) respectively [Sinkey 2015]. In addition, the Mogen circumcision was 
significantly shorter in duration than Gomco (3.65 +/- 1.84 vs 7.00 +/- 2.97 minutes; P < 
.001, respectively) [Sinkey 2015].  In addition to comparing the levels of cortisol between 
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patients, a linear regression analysis was performed on the cortisol values to adjust for the 
impact the duration of the procedure. When controlling for duration of procedure, the 
Mogen circumcision was associated with significantly less absolute cortisol change and 
percentage cortisol change, respectively (beta = 0.35, P =  .019; beta = 202.53; P = .002) 
as compared with the Gomco circumcisions [Sinkey 2015]. 
 The data by Sinkey R.G. et al demonstrates that the Mogen technique was 
associated with less neonatal stress as compared with the Gomco technique in regards to 
neonatal circumcisions.  The study was able to come to this conclusion by analyzing the 
absolute and percent change of neonatal salivary cortisol levels. Procedures performed 
using the Mogen had lower salivary cortisol levels than procedures performed with the 
Gomco clamp [Sinkey 2015]. In addition to lower salivary cortisol levels, Mogen 
procedures had a significantly shorter duration independent of the operator skill or level 
[Sinkey 2015]. The pain assessment that was recorded for both groups showed similar 
results [Sinkey 2015]. When comparing vitals, procedures performed with the Mogen 
clamp led to less alterations in neonatal physiology such as heart rate and blood pressure 
[Sinkey 2015]. The rate of complications between the two groups was small (>2.6%) and 
not statistically significant [Sinkey 2015]. Parental and pediatrician satisfaction surveys 
were also recorded for both techniques, noting that there was no significant difference 
between the two methods [Sinkey 2015]. According to this study, the Mogen clamp 
appears to be less painful than the two other techniques. Additionally, the data and the 
study confirmed that dorsal penile nerve block as the most effective analgesic method 
[Sinkey 2015]. 
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Kurtis et al conducted a similar randomized clinical trial to compare various 
circumcisions such as the Mogen and Gomco circumcision clamp techniques to assess 
neonatal circumcisions with and without dorsal penile nerve block. The study assessed 
neonatal pain by measuring pre and post-operative cortisol levels. Under dorsal penile 
nerve block, the Mogen clamp circumcision had lower absolute cortisol level and 
percentage cortisol increase as compared with Gomco. While the increase was not 
significant it was because the study was not designed and powered properly to answer 
this question [Sinkey 2015]. 
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CONCLUSIONS AND FUTURE DIRECTIONS 
 Circumcisions on infant males have been performed for thousands of years. Over 
the century, there have been multiple techniques that have made the procedure more 
efficient, safer, less painful, and easier to perform. The three techniques that have become 
the most common and preferred were the Mogen, Gomco, and Plastibell techniques. 
Through different analysis of these three different techniques, this literary thesis 
attempted to determine the technique that had the least amount of risk and the least 
amount of pain associated with the procedure. This retrospective study that looked to 
previous published papers to determine the preferred circumcision method and its 
analysis is neither in support or opposition to the topic of circumcisions, but to promote a 
uniform understanding of the various techniques. This comparative study is not 
advocating for circumcision as a topic but is advocating for the use of a standardized 
circumcision technique. The benefit of such standardization would be to provide uniform 
training for the providers, better care for the patient, and minimize risk of complications.  
 The three pre-qualified devices by the World Health Organization for neonatal 
circumcisions are the Mogen, Gomco and Plastibell devices [Bailey 2017]. Based on 
scientific reports comparing the three devices, the overall adverse event rate did not differ 
by the methods [Bowa 2013]. However, when comparing the absolute number of patients 
with complications, the Mogen clamp technique has the least percent of adverse events 
associated with short and long-term complications [Bailey 2017]. 
In a randomized controlled trial, the study determined that the Mogen clamp is 
associated with less pain and discomfort, and it is safer and faster [Sinkey 2015]. Surveys 
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from various providers revealed that the Mogen clamp was the preferred method for 
circumcision, stating that it has many benefits: the instrument has only one piece, one 
size can be used for all patients, and that it can be reused [Bowa 2013]. Additionally, the 
Mogen clamp took the smallest amount of time to complete and the least number of 
procedures for the providers to have competency [Bowa 2013, Sinkey 2015]. 
 When examining the drawbacks of the three methods, the Gomco clamp’s major 
limitation was its design, being composed up of four different parts. The devices’ parts 
exist is many different sizes, requiring the provider to use the correctly sized parts to 
assemble the device [Bailey 2017]. A drawback of the Plastibell method was that 
retention of the device could result in necrosis of the glans in the absence of a follow-up 
[Bailey 2017]. One negative aspect of the Mogen method is that the providers fear that 
they may inadvertently damage the glans [Bailey 2017]. Although the Mogen clamp is 
the preferred method of circumcision over Gomco and Plastibell techniques, some 
providers fear that they may remove an insufficient amount of foreskin, requiring surgical 
revision [Bowa 2013]. However, the study stated that there was not a large enough 
sample size and infrequence of the events to have a statistically significant conclusion 
[Bowa 2013]. 
 
Pain 
From the compared techniques, the Mogen clamp resulted in significantly lower 
neonatal stress. Evidence of this was shown using a lower absolute and percentage 
cortisol change level as compared with the Gomco circumcision clamp. Kurtis et al 
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reported that neonates in the Mogen group, regardless of anesthesia type, had less 
physiological changes such as heart rate and respiratory rate. However, while the Mogen 
devices allows for a faster procedure time and induces a lower change in cortisol levels 
between pre and postoperative groups, there was no difference in pain scores between 
circumcision groups [Sinkey 2015]. The study used the Children’s Revised Impact of 
Event scale because it assesses both behavioral and physiological changes in neonates 
and infants [Sinkey 2015]. However, it is possible that the tool was not sensitive enough 
to detect the difference in pain between the groups.  
In order to provide better pain management for neonates and infants during 
circumcisions, a non-pharmacological technique called “Sensorial Saturation” has been 
proposed. This technique is composed of attracting the baby’s attention through positive 
stimuli such as tactile, auditory, gustatory, and visual means [Bellieni 2013]. Sensorial 
Saturation seeks to reduce or nullify the perception of painful stimuli by the infant. This 
method is rooted in neuro-physiological concepts in which the newborn’s brain is able to 
filter the peripheral stimuli through gate control systems [Bellieni 2013]. Painful 
experiences for newborns can then be reduced or nullified, reducing the perception of 
painful stimuli [Bellieni 2013]. Several studies have shown the validity of Sensorial 
Saturation and have thus recommended the use of Sensorial Saturation with dorsal penile 
nerve block for neonatal circumcisions [Bellieni 2013]. 
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Future Direction 
From the three devices discussed here, it has been argued that Mogen would be 
the recommended device. However, there is no one device that is clearly superior to the 
other devices because each device has its own advantages and disadvantages. The 
varying provider preference was situation-specific with the majority favoring the Mogen. 
However, a recent device that has been recently favored by providers is the AccuCirc. 
This device comes in a single-use sterile package, has a protective shield for the glans of 
the penis, a foreskin holder, and a circular blade [AccuCirc Device 2019]. The device’s 
design allows for the procedure to be minimally invasive and safe. The advantage of the 
AccuCirc is the reduced risk of severing the glans as compared to the Mogen device 
[Bailey 2017]. During a national circumcision program, all participants recommended the 
AccuCirc because of the protection it gives to the glans from laceration and the many 
advantages of a pre-assembled sterile kit [Bailey 2017]. This would be extremely 
important in countries where sterility is difficult. A study of AccuCirc in Botswana 
revealed that there were no serious adverse events [Bailey 2017]. A trial comparing 
AccuCirc with Mogen in Zimbabwe showed no difference in complications rates between 
the two mechanisms [Bailey 2017]. An economic analysis of circumcisions found that 
AccuCirc only cost $49.53 per unit while Mogen cost $55.93 [Bailey 2017]. 
The advantage of a pre-assembled sterile kit is an attractive idea for areas and 
situations where autoclaving and additional instruments may not be available [Bailey 
2017]. These advantages allow for AccuCirc to be positioned for use in a national scale-
up of circumcisions. Another advantage of AccuCirc is that it only requires one operator 
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while other methods like the PrePex require two operators [Bailey 2017]. A drawback of 
the AccuCirc is its high frequency of incomplete or partial cuts where the blades does not 
completely cut through the entire circumference of the foreskin [Bailey 2017]. This error 
can lead to completion of the circumcision with scissors and thus increased human error 
and infection [Bailey 2017]. 
 Overall, from the devices examined in the thesis, the Mogen appears to be the 
preferred method between the similar devices. The Mogen clamp is associated with the 
least amount of pain and discomfort, safer, faster, and is preferred by the surgeon. 
However, a new device called the AccuCirc may replace the Mogen clamp as the 
preferred method of circumcision if the surgical limitations can be overcome. Further 
research is needed into advancing the method of circumcision to reduce price and 
increase the efficiency of the device. 
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